A dark-pink-coloured bacterial strain, B4Y-8 T , was isolated from a soil cultivated with ginseng. producing a large amount of extracellular polymeric substance. The strain grew at 10-35 8C (optimum, 25 8C), at pH 3.0-11.0 (optimum, pH 7.0) and in the presence of 0-1 % (w/v) NaCl (optimum, 0 %). The DNA G+C content of strain B4Y-8 T was 49.0 mol%. It contained menaquinone 7 (MK-7) as the major isoprenoid quinone, and summed feature 3 (C 16 : 1 v6c and/or C 16 : 1 v7c) and iso-C 15 : 0 as the major fatty acids. On the basis of evidence from the present polyphasic taxonomic study, strain B4Y-8 T should be classified as representing a novel species of the genus Mucilaginibacter, for which the name Mucilaginibacter ginsengisoli sp. nov. is proposed. The type strain is B4Y-8 T (5KACC 18152 T 5JCM 30759 T ).
A dark-pink-coloured bacterial strain, B4Y-8 T , was isolated from a soil cultivated with ginseng.
The 16S rRNA gene sequence of this strain showed highest similarity with Mucilaginibacter litoreus BR-18 T (96.8 %), Mucilaginibacter lutimaris BR-3 T (96.6 %) and Mucilaginibacter defluvii A5 T (96.2 %) among the type strains of species of the genus Mucilaginibacter. Strain B4Y-8 T was a strictly aerobic, Gram-stain-negative, non-motile, short-rod-shaped bacterium producing a large amount of extracellular polymeric substance. The strain grew at 10-35 8C (optimum, 25 8C), at pH 3.0-11.0 (optimum, pH 7.0) and in the presence of 0-1 % (w/v) NaCl (optimum, 0 %). The DNA G+C content of strain B4Y-8 T was 49.0 mol%. It contained menaquinone 7 (MK-7) as the major isoprenoid quinone, and summed feature 3 (C 16 : 1 v6c and/or C 16 : 1 v7c) and iso-C 15 : 0 as the major fatty acids. On the basis of evidence from the present polyphasic taxonomic study, strain B4Y-8 T should be classified as representing a novel species of the genus Mucilaginibacter, for which the name Mucilaginibacter ginsengisoli sp. nov. is proposed. The type strain is B4Y-8 T (5KACC 18152 T 5JCM 30759 T ).
The genus Mucilaginibacter is a member of the family Sphingobacteriaceae, in the phylum Bacteroidetes. Strains of the genus Mucilaginibacter are Gram-negative, nonmotile rods that produce a large amount of extracellular polymeric substance (EPS); they are strictly aerobic or facultatively anaerobic chemo-organotrophs; they have menaquinone 7 (MK-7) as the predominant quinone although some species contain MK-6 as well; and the G+C content of the DNA varies between 39.1 and 49.8 mol% (Baik et al., 2010; Chen et al., 2014; Kim et al., 2012b; Pankratov et al., 2007; Urai et al., 2008) .
At the time of this writing, the genus comprised 33 recognized species, which were isolated from soil (Jiang et al., 2012; Kang et al., 2011; Luo et al., 2009; Urai et al., 2008) , rhizosphere (Kim et al., , 2012a Madhaiyan et al., 2010) , live or dead plants (Kämpfer et al., 2014; Khan et al., 2013) , wetlands such as a rice paddy (Jeon et al., 2009) , and peat bog (Pankratov et al., 2007) , freshwater (Joung et al., 2014) and marine environments (Kim et al., 2012b; Yoon et al., 2012) .
During the course of an investigation of a bacterial community in soils cultivated with ginseng in Cheorwon, Korea, strain B4Y-8 T was isolated after incubation on R2A agar (Difco) at 28 8C for 5 days and several subcultivations.
The 16S rRNA gene of strain B4Y-8 T was amplified by PCR and sequenced as described by Ahn et al. (2014) . The nearly complete 16S rRNA gene sequence of strain B4Y-8 T (1458 nt) and those of the type strains of species of the genus Mucilaginibacter were aligned using the online tool SINA Alignment Service, version 1.2.11 (Pruesse et al., 2012) (www.arb-silva.de/aligner). The aligned sequences were exported to the MEGA software program (version 6.06) (Tamura et al., 2011) and maximum-likelihood, neighbour-joining and minimum-evolution trees were reconstructed. For the phylogenetic reconstruction, Kimura's two-parameter model was used with complete deletion of positions containing gaps or missing data. Nucleotide similarity values were calculated using the EzTaxon-e server (Kim et al., 2012c ) (www.ezbiocloud.net/eztaxon). The DNA G+C content was determined as described by Gonzalez & Saiz-Jimenez (2002) using the CFX96 real-time PCR system (Bio-Rad Mucilaginibacter sabulilitoris SMS-12 T (JQ739458)
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Mucilaginibacter dorajii DR-f4 T (GU139697)
Mucilaginibacter flavus HME6839 T (HQ449707)
Mucilaginibacter gynuensis YC7003 T (KC247157)
Mucilaginibacter mallensis MP1X4 T (FN400859)
Mucilaginibacter boryungensis BDR-9 T (HM061614)
Mucilaginibacter myungsuensis HMD1056 T (GQ144415)

Mucilaginibacter gracilis TPT18 T (AM490403)
Mucilaginibacter paludis DSM 18603 T (AEIH02000001)
Mucilaginibacter frigoritolerans FT22 T (FN400860)
Mucilaginibacter angelicae GG-w14 T (HM627214)
Mucilaginibacter polysacchareus DRP28 T (HM748604)
Mucilaginibacter gossypii Gh-67 T (EU672804)
Mucilaginibacter gossypiicola Gh-48 T (EU672805)
Mucilaginibacter kameinonensis SCK T (AB330392)
Mucilaginibacter oryzae B9 T (EU109722)
Mucilaginibacter ginsengisoli B4Y-8 T (KM030577)
Mucilaginibacter defluvii A5 T (JQ955677)
Mucilaginibacter lutimaris BR-3 T (HQ455786)
Mucilaginibacter rigui WPCB133 T (EU747841)
Mucilaginibacter litoreus BR-18 T (JF999998)
Mucilaginibacter herbaticus DR-9 T (JN695632)
Mucilaginibacter koreensis TF8 T (JQ966281)
Mucilaginibacter jinjuensis YC7004 T (JQ765855)
Mucilaginibacter polytrichastri RG4-7 T (KC560020)
Mucilaginibacter daejeonensis Jip 10 T (AB267717)
Cytophaga arvensicola the neighbour-joining and minimum-evolution trees (Fig. S1 , available in the online Supplementary Material).
The cell morphology and motility of strain B4Y-8 T were examined by using oil-immersion phase-contrast microscopy (Axioplan 2; Zeiss) with cells grown for 3 days on R2A agar at 30 8C. In addition to R2A agar, growth of strain B4Y-8 T was tested on trypticase soy agar (TSA), nutrient agar (NA), Luria-Bertani agar (LB) and marine agar 2216 (MA). Growth in the presence of 0, 1.0, 2.0, 3.0 and 5.0 % (w/v) NaCl, and at various temperatures (5-45 8C at intervals of 5 8C) was investigated after 7 days of incubation on R2A agar. The pH range for growth was observed after 7 days of incubation in R2A broth at a pH of 2.0-12.0 in increments of 1.0 units. The pH was adjusted by using the following buffer systems: no buffer (pH 2.0, 3.0, 11.0 and 12.0), citric acid/ Na 2 HPO 4 (pH 4.0-6.0), NaH 2 PO 4 /Na 2 HPO 4 (pH 7.0-8.0), Tris/HCl (pH 9.0) and Na 2 CO 3 /NaHCO 3 (pH 10.0) (Gomori, 1955) . Gram staining behaviour was tested by the KOH test (Smibert & Krieg, 1994) and assessing L-alanine aminopeptidase activity (Bactident Aminopeptidase test kit; Merck). Catalase activity was detected by dispersing colonies in 3 % hydrogen peroxide and checking for bubble formation, and oxidase activity was determined by using the Oxidase Reagent (bioMérieux). Growth under anaerobic conditions was tested by incubating R2A agar plates in AnaeroGen sachet pouches (Oxoid) at 30 8C for 2 weeks. Flexirubin-type pigments were revealed by the colour shift that occurred after exposure of the colonies to a 20 % (w/v) KOH solution (Reichenbach, 1992) . Other biochemical characteristics were determined using the API 20NE and API ZYM systems according to the instructions of the manufacturer (bioMérieux). The API ZYM test strip was read after 4 h of incubation at 37 8C, while the API 20NE strips were examined after being incubated for 7 days at 30 8C.
Following growth on R2A agar at 30 8C for 3 days, strain B4Y-8 T formed dark pink, circular (1.0-1.3 mm in diameter), glistering and smooth colonies that produced a large amount of EPS. Cells of strain B4Y-8 T were strictly aerobic, Gram-stain-negative, non-motile short rods that were 0.5-0.7 mm wide and 1.1-2.0 mm long. In addition to growth on R2A agar, strain B4Y-8 T grew on TSA, NA and LB agar media, showing best growth on R2A agar. The temperature range for growth was 10-35 8C, with optimum growth at 25 8C. NaCl inhibited growth at concentrations above 1 % (w/v). The pH range for growth was 3.0-11.0, with optimum growth at pH 7.0. Cells were positive for catalase and oxidase activities and did not produce flexirubin pigment. Other phenotypic characteristics of strain B4Y-8 T and selected type strains of Mucilaginibacter species are shown in Table 1 . Unlike the reference type strains, strain B4Y-8 T hydrolysed starch, did not assimilate N-acetylglucosamine or D-maltose, and was negative for lipase (C14) and crystine arylamidase activities.
Fatty acid methyl esters were extracted from cells of strain B4Y-8 T grown on R2A agar for 3 days at 30 8C and prepared, all according to the standard protocol of the Microbial Identification System (MIDI) as previously described (Ahn et al., 2014 ). The extracted compounds were then analysed using the TSBA6 database (version 6.10). Polar lipids were extracted from freeze-dried cells (50 mg) by using a two-stage method and separated by two-dimensional silica-gel TLC as described by Tindall (1990a, b) . Polar lipid profiles were obtained by spotting samples on the corner of a thin-layer plate, which was . +, Positive; 2, negative. Data are from the present study except where indicated. All strains are positive for hydrolysis of aesculin, Tween 20 and Tween 60, but negative for hydrolysis of gelatin, casein and CM-cellulose. All strains are positive for assimilation of D-glucose and D-mannose, but negative for nitrate reduction, indole production, glucose fermentation, arginine dihydrolase, urease, and assimilation of L-arabinose, D-mannitol, potassium gluconate, capric acid, adipic acid, malic acid, trisodium citrate and phenylacetic acid. All strains are positive for alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, valine arylamidase, trypsin, acid phosphatase, naphthol-AS-BI-phosphohydrolase, a-galactosidase, b-galactosidase, b-glucosidase, N-acetyl-bglucosaminidase and a-mannosidase but negative for a-chymotrypsin, b-glucuronidase and a-fucosidase. Baik et al. (2010) . DData from Kim et al. (2012b) . dData from Hwang et al. (2014) .
developed with chloroform/methanol/water (65 : 25 : 4, by volume) in the first direction and chloroform/acetic acid/methanol/water (80 : 12 : 15 : 4, by volume) in the second direction. The following spray reagents were applied for the detection of polar lipids: 5 % ethanolic molybdatophosphoric acid reagent for total lipids, ninhydrin for amino-group-containing lipids, molybdenum blue for phospholipids and a-naphthol for glycolipids (Tindall, 1990b) . Respiratory quinones were extracted and identified according to the method of Nakagawa & Yamasato (1993) .
Similar to the type strains of the reference species of the genus Mucilaginibacter, summed feature 3 (51.9 %) and iso-C 15 : 0 (20.5 %) were the major fatty acids (.10 %) and MK-7 was the major isoprenoid quinone in strain B4Y-8 T . The complete fatty acid composition is provided in Table 2 . The fatty acids anteiso-C 15 : 0 and C 17 : 0 3-OH were observed only in this strain, which also had a higher amount of summed feature 3 and lower amounts of iso-C 15 : 0 compared with the other type strains of the genus Mucilaginibacter. Strain B4Y-8
T contained phosphatidylethanolamine and an unidentified aminophospholipid as the major polar lipids (Fig. S2) , which was also shown for M. litoreus (Yoon et al., 2012) , M. lutimaris (Kim et al., 2012b) , M. rigui (Kim et al., 2012b) and M. defluvii (Hwang et al., 2014) . Strain B4Y-8 T also contained an unidentified aminolipid, unidentified phospholipids and unidentified polar lipids.
In conclusion, strain B4Y-8 T is similar to other type strains of the genus Mucilaginibacter, as it produces a large amount of EPS and has iso-C 15 : 0 and summed feature 3 as major fatty acids, but it can be distinguished from them by its low 16S rRNA gene sequence similarity and distinct phenotypic characteristics such as a broader range of pH for growth and the ability to hydrolyse starch. Thus, strain B4Y-8 T represents a novel species in the genus Mucilaginibacter, for which the name Mucilaginibacter ginsengisoli sp. nov. is proposed.
Description of Mucilaginibacter ginsengisoli sp. nov.
Mucilaginibacter ginsengisoli (gin.sen.gi.so9li. N.L. n. ginsengum ginseng; L. n. solum soil; N.L. gen. n. ginsengisoli of a ginseng-cultivated soil, the source of the type strain).
Cells are strictly aerobic, Gram-stain-negative, nonspore-forming, non-motile rods, 0.5-0.7 mm wide and 1.1-2.0 mm long. Grows at 10-35 uC (optimum, 25 uC), at pH 3.0-11.0 (optimum, pH 7.0) and in the presence of 0-1 % NaCl (optimum, 0 %). Colonies on R2A agar medium are dark pink, circular, glistering and smooth and produce a large amount of EPS. Growth occurs on R2A agar, TSA, NA and LB media. Positive for catalase and oxidase. Hydrolyses starch, lipid, tyrosine, and Tweens 20, 40 and 60 but not casein, CM-cellulose or Tween 80. Positive for aesculin hydrolysis, b-galactosidase, and assimilation of D-glucose and D-mannose, but negative for nitrate reduction, indole production, glucose fermentation, arginine dihydrolase, urease, gelatin hydrolysis, and assimilation of L-arabinose, D-mannitol, N-acetylglucosamine, D-maltose, potassium gluconate, capric acid, adipic acid, malic acid, trisodium citrate and phenylacetic acid (API 20NE). Positive for alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, valine arylamidase, trypsin, acid phosphatase, naphthol-AS-BI-phosphohydrolase, a-galactosidase, a-glucosidase, b-glucosidase, N-acetyl-b-glucosaminidase and a-mannosidase, but negative for lipase (C14), crystine arylamidase, a-chymotrypsin, b-glucuronidase and a-fucosidase activities (API ZYM). The major isoprenoid quinone is MK-7. The major cellular phospholipids are phosphatidylethanolamine and an unidentified aminophospholipid. The predominant fatty acids (w10 %) are summed feature 3 (C 16 : 1 v6c and/or C 16 : 1 v7c) and iso-C 15 : 0 .
The type strain is B4Y-8 T (5KACC 18152 T 5JCM 30759 T ), isolated from a soil cultivated with ginseng in Cheorwon, Korea. The DNA G+C content of the type strain is 49 mol%.
